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Editor’s Notes
The current issue of World Energy 
Monitor features various perspectives on 
the rapidly growing wind energy sector. 
Antoine Dechezleprêtre and Matthieu 
Glachant find wind power policies 
leading to innovation and a competitive 
industry, though the social cost of wind 
energy may not be lower. Richard Green 
highlights the importance of managing 
intermittence if wind energy is to emerge 
as a viable alternate to world’s growing 
energy needs. While Khalid Benhamou 
presents Sahara Wind’s market-
based, regionally integrated model to 
harnessing the wind energy potential, 
Rasmus Lema and Yuan Zhou analyze 
China’s emergence as a major player in 
wind energy sector and the challenges 
it faces in the coming years. Featured 
energy-related developments of the past 
month, including alerts and intelligence, 
appear in the regular Highlights, Briefs, 
and Innovations sections. The Lake 
Turkana Wind Farm, the largest single 
wind farm in sub-Saharan Africa, and 
the battery-based energy storage AES 
Laurel Mountain Wind Farm in the 
US are this month’s featured projects. 
Community-level wind power initiative 
El Alumbre (Peru) and Urban Green 
Energy and GE’s Sanya Skypump in the 
spotlight section and the profile of Dr. 
Larry Viterna complete this issue.       
                                  editor@wef21.org
Wind Power: 
A Model of Successful Public Policy?
Wind energy has been developing very quickly in the past years. Installation of wind 
turbines grew at an annual average rate of 30% between 2000 and 2009 and global in-
stalled capacity now represents 238 GW, of which 62 GW are in China, making it the 
largest wind energy provider worldwide. As a result, a significant fraction of electricity is 
now produced by wind in certain areas (e.g., 6% in the European Union, 3% in the USA).
The massive deployment of wind turbines across the world has been driven mainly by 
public policy support. European countries like Spain, Portugal, Germany or Ireland have 
mostly relied on feed-in tariffs. In the USA, Renewable Portfolio Standards and systems 
of tradable certificates have been implemented. The Clean Development Mechanism has 
played a prominent role in emerging countries. For instance, almost all Chinese wind 
farms are either registered as CDM projects or are in the pipeline. 
The spread of wind policies and 
the rapid growth of wind energy 
have gone hand in hand. So can 
we consider these policies a suc-
cess? Installation of wind capacity 
is not an end in itself, and in the 
short term these policies have ac-
tually increased the cost of energy. 
The cost of wind power generation 
is still high relative to conventional 
electricity. According to the International Energy Agency, the cost of onshore wind ranges 
from 70 to 130 US$/MWh compared to 20-50 US$/MWh for coal-fired power plants and 
40 to 55 US$/MWh. Offshore wind is even more expensive (USD 110 -130/MWh). 
Even counting the benefits of avoided carbon emissions, it is not clear whether the social 
cost of wind energy is lower. The social cost of carbon according to the World Bank is 
around $20/ton, which in the best conditions puts wind energy and coal at parity. How-
ever, the net impact of wind energy on carbon emissions remains a controversial issue as 
the intermittency of wind power production requires a carbon-emitting backup such as 
combined cycle gas turbines. Moreover, in developing countries, the so-called additional-
ity of some CDM wind projects has been challenged, casting serious doubt about their 
net carbon impacts.
The main testament to the success of wind policies is not the cost today, but that they have 
initiated learning-by-doing and innovation, paving the way for the availability of compet-
itive wind technologies in the near future. The improvement of wind technology through 
economies of scale and experience in manufacturing and installing turbines has driven 
a constant decrease in the cost of wind power production. Most studies have found that 
the cost of wind generation has decreased by more than 10 percent with each doubling 
of cumulative capacity. Technological innovation in wind power has also dramatically 
accelerated. In 2009 – the latest reliable figures available – 7,500 wind power-related 
patents have been filed worldwide, up from only 1,500 in 2000. This growth in innova-
 continued on page 17
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1. CHINA may take solar manufacturing elsewhere  
Punitive anti-dumping duties, ranging from 31% to 250%, were 
introduced by the United States in May targeting Chinese-made solar 
cells and modules containing solar cells made in China. European 
authorities are contemplating imposing similar duties. Just two weeks 
after unveiling the solar tariffs, the U.S. imposed tariffs of between 
13 – 26% on a number of Chinese wind tower producers. Chinese 
companies have responded with much criticism for these measures, 
with the government accusing the U.S. of protectionism, but have 
not yet signalled a specific response to the tariffs. However, since 
the duties apply only to China, these measures may not necessarily 
move solar cell manufacturing back to the U.S., but instead to rival 
manufacturing countries, such as India, Malaysia and South Korea. 
Some China-based manufacturers are even considering co-operation 
with Taiwan-based counterparts in order to avoid the duties imposed 
by the U.S.; as solar modules with solar cells that are made in Taiwan 
would escape the anti-dumping tariffs when exported to the U.S. 
2. NIGERIA plans to ban flaring 
Nigeria has drafted a new oil bill to ban oil firms from flaring gas 
by the end of 2012. Although the nation has long pledged to end this 
polluting practice, Nigeria remains the world’s second largest burner 
of gas as a result of crude oil production after Russia. 30 billion 
cubic feet of gas was flared only in January 2012 in Nigeria, which is 
equivalent to a third of the annual consumption of a country such as 
the U.K.  Exxon Mobil was found to burn the most gas, flaring 25% 
of the 38.64 billion cubic feet of gas it produced. Chevron flared 43% 
of the 19.23 billion cubic feet of gas it produced, while Shell flared 
7% of its 76.4 billion cubic feet of gas. The oil giants have been 
heavily criticized by environmental groups, yet the companies say 
that they would be happy to trap all of the gas if only the government 
provided them with a market for it. Notwithstanding the importance 
of the bill to ban flaring in order to put an end to this polluting 
practice, many see the target date to end flaring as unrealistic. 
3. CUBA’s hope for finding oil dwindles 
Spanish oil firm Repsol says it will no longer look for oil in Cuba 
after it hit a dry well drilled, costing the company over 100 million 
USD. This is a blow to Cuba as it is desperately seeking independent 
energy resources amid deep economic hardship. The Scarabeo-9 
platform, used by Repsol, is the only one in the world that can drill 
in Cuban waters without incurring U.S. sanctions. It is now headed 
to Brazil. Cuba has another chance to find oil with Malaysian oil 
company, Petronas, which started drilling last month 110 miles 
southwest of Repsol’s site, with results expected in July. Any further 
delay in finding oil would be damaging to Cuba, especially when 
President Raúl Castro is trying to lift the country’s economy through 
limited free-market reforms. It may also make Cuba more dependent 
on Venezuela, which provides 3 billion USD of subsidized oil a 
year to Cuba. However, given Venezuela’s own looming political 
uncertainities, Cuba might find herself in more difficult position in 
the coming months.       
 
4. IRAN cancels massive contract with China 
Iran has cancelled a 2 billion USD contract with China to build a 
1,500 MW hydro-electric dam in south-western Iran, and has handed 
the project over to its Revolutionary Guards. This decision comes 
after Iran has scrapped several large projects with China, including 
the “suspension” of a 15 billion USD project with China National 
Petroleum Corporation to develop a major North Pars gas field in the 
Gulf last October. Iran alleged the Chinese company did not invest 
quickly enough in the porject. It is estimated that Chinese companies 
have injected less than 10% of the 50 billion USD they have promised 
over the past five years to invest in oil and gas projects in Iran. 
Although Iran and China have generally enjoyed a close economic 
relationship, the cancellation of the 2 billion USD contract could 
have normally cast a shadow on the Iranian-Sino bilateral relations. 
However given Iran’s growing international isolation, Iran’s options 
to retaliate are limited.  
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5. POLAND abandons carbon sequestration plans 
Polska Grupa Energetvczna (PGE), Poland’s largest utility, has 
suspended plans to build a 660 million Euro pilot carbon capture 
plant near its coal-fired plant in Belchatow, stating that there are no 
financial incentives to continue. The company claims that the project 
is too expensive, costing 60 to 65 Euro to sequester one tonne of CO2 
underground, while the cost of one tonne of carbon emission credits 
in the EU’s Emission Trading Scheme is just over 6 Euro. PGE says 
that although the plant helps limit CO2 emissions, it does not generate 
profit. This could cause a big problem for Poland, as it relies on coal 
to generate over 90% of its electricity. Polish companies will have 
to start paying for part of their CO2 allowances next year and show 
that they meet greenhouse gas emissions targets in order to receive 
free allowances. This could lead to 2-3 fold increase in electricity 
prices by 2020. Against this background the country urgently need 
to improve energy efficiency and give more emphasis  on renewable 
sources to reduce its carbon footprint. 
6. PHILIPPINES and China struggle to settle dispute 
After two months of conflicting claims of ownership and the return 
of the Philippines vessels to port, the Philippines and China struggle 
to find a solution to their dispute over the Panatag (Scarborough) 
Shoal in the South China Sea. Foreign Secretary Albert del Rosario 
has indicated that they have not given up, and that Manila would 
continue to seek a peaceful solution in addressing the current 
impasse through diplomatic consultations. The Philippines terms the 
presence of Chinese vessels and fishing boats in the area are clear 
violations of the Philippine sovereignty and jurisdiction over the 
shoal. President Aquino has said that he would send the ships back if 
Chinese vessels remain in the area. A number of Asian nations have 
rival claims to the uninhabited islands of the South China Sea, as 
they are believed to be rich in hydrocarbons and straddles strategic 
shipping routes essential to global trade. e  United States is watching 
these developments closely and will have to get involve soon or later 
to manage these disputes.      
7. AFGHANISTAN invests in mini-hydro 
German government development enterprise, GIZ, and consulting 
engineers, Integration, are working with the Afghan government to 
bring electricity to the Badakhshan province by installing mini-hydro 
plants. The lack of electricity has long hindered the development in 
this region. The project involved the local community by employing 
over 27,000 people during construction, as well as employing  and 
has employed locals to maintain the plants. Six mini-hydro plants 
have been in operation since March 2012, providing electricity to 
63,000 people, 645 small businesses and 110 public institutions, 
such as schools and health centers. More hydro plants are being 
developed. These plants have been built in liu of locals agreeing to 
stop  poppy cultivation in this area. The agreement has so far been 
upheld, as consistent electricity has enhanced economic activities 
and productivity of the loclas Reliable small-scale energy projects, 
such as this one, can play a major role in bringing long term peace to 
the war-ridden Afghanistan. 
8. DENMARK’s ambitious renewable energy targets  
Ida Aukun, Denmark’s environmental minister, recently commented 
on the nation’s energy policy stating “in spite of our economic crisis, 
the green economy is not just one way forward, it is the only way 
forward.” Denmark has implemented aggressive renewable energy 
targets and has emerged become a global leader in the wind energy 
industry. According to the Danish Energy Agency, the total installed 
capacity of wind-turbines was 3.8 GW in 2010, representing 25% 
of the country’s total electricity demand. Over the next eight years, 
Denmark plans to install an additional 3.3 GW of wind capacity  in 
order to meet aits commitment to generate 50% of its electricity 
from wind sources by 2020.  Denmarks success in renewable energy 
could serve as model to other nations to harness renewable energy 
sources.
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9. MOROCCO embarks on harnessing wind energy potential 
As part of the Moroccan Wind Energy Project, EDF Energies 
Nouvelles and Mitsui & Co. were selected as a joint preferred 
bidder for a 150 MW wind farm in the Taza region. In addition, 
RWE has initiated a 100 MW generation project to build wind 
and solar farms in the country. The 10-year project is estimated to 
cost approximately 3.5 billion USD. Currently, 720 MW of wind 
capacity is under development and 1 GW is being planned, including 
the Taza project. Overall, the national commitment may enable the 
country to bring the installed wind energy capacity from 280 MW 
in 2010 to 2 GW by 2020. Some of the program’s goals include: 
increasing the share of wind power in the national energy balance to 
14% by 2020; achieving annual electricity production of 6.6 TWh, 
corresponding to 26% of the electricity generated currently; and 
save 1.5 million tons of fuel annually. As the only North African 
nation interconnected with the European electricity grid, Morocco 
has the prospect to become a net energy exporter coupled with a 
diverse and bold energy strategy.
10. UNITED KINGDOM reduces solar targets  
The British government cut 2020 solar targets by nearly 50%, from 
22GW to 11.9GW, amidst news that the government is delaying its 
next round of solar Feed-in Tariff (FiTs) cuts. This announcement 
followed solar industry concerns, who were worried that sudden 
cuts to the FiTs made earlier would make it nearly impossible to 
achieve the original 2020 targets. The government reduced the target 
follwing an impact assessment released late May, which revealed 
estimates made in February – capital expenditure costs for new 
solar installations would fall by 10-30% by the end of the year, and 
a further 5-25% by 2014 with further smaller drops in 2015 and 
beyond – were largely overestimated. However, industry leaders 
accused the government of attempting to conceal its downgraded 
forecast for industry growth, as the reduction of the 2020 targets 
was not mentioned in an earlier announcement of the new impact 
assessment. Such a move could hurt the industry’s trust in the British 
government’s projection analysis and transparency.
11. SYRIA’s uncertain energy future 
President Al-Bashir has said that the development of renewable 
resources can be a key to national development, as part of an address 
to the People’s Assembly in early June. 90% of Syria’s electric 
power comes from thermal power plants fuelled by heavy fuel oil 
and natural gas, however, these reserves are being quickly depleted. 
Demand for electricity in Syria has increased by more than 75% over 
the past ten years and the government predicts that by 2030, Syria’s 
national energy needs will exceed 65 million tonnes of oil equivalent 
(MTOE). Currently the nation can only generate 25 MTOE. Syria 
has in fact developed a Master Renewables Plan to run to 2030 in 
order to address the projected shortages. The tentative targets are: 
1-1.5 GW wind energy, 250 MW photovoltaic energy, 250 MW of 
biomass, and 1 MTOE/year of solar heat. Such an enormous need for 
new energy supplies requires large private investment in the energy 
sector. However, without peace, security, and lack of political and 
business openness, the goals of Master Renewable Plan will remain 
largely elusive.
12. TRINIDAD AND TOBAGO’s LNG sees US competition  
Trinidad and Tobago is the largest producer of oil and gas in the 
Caribbean region, and LNG export has assumed a growing role in 
its economic growth. The nation is now the fifth-largest exporter of 
LNG in the world and a major contributor for the United States’ LNG 
imports. Trinidad and Tobago need not worry even though LNG 
prices at Henry Hub in Louisiana (pricing point for natural gas futures 
contracts traded on the New York Mercantile Exchange) continue 
to fall. This is because a large portion of its LNG (81%) is sold to 
South America, Asia and Europe, where prices are substantially 
higher than Henry Hub prices. However, as the nation plans its 
long-term development, energy security and mitigation strategy 
for climate change, there is growing importance of increasing the 
country’s renewable energy and energy efficiency. This could lead 
to increased investment and the creation of high-value jobs while 
generating increased foreign exchange and revenues.
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Wind Energy Development in China
China’s wind energy sector is growing at breakneck speed, driving major changes both within 
China and outside its borders. This massive growth in wind power has taken the world by surprise. 
In 2005 the tiny country of Denmark (population 5 million) had more wind turbines installed than 
enormous China (population 1.3 billion). China’s installed wind power capacity in 2005 was 1.26 
GW, constituting 2% of the world market. But China now has more wind turbines installed than 
any other country in the world. The country became number one in terms of installed capacity in 
2010 when it reached 42.28 GW, or 22% of the total global capacity. By the end of 2011, China’s 
cumulative wind power capacity had climbed to 62.4 GW.
The rapid expansion of wind power in China 
is a result of massive state investments and 
favourable government policies. These are 
motivated by an array of concerns, most no-
tably energy security and competiveness in 
an emerging strategic industry. The growth 
of wind energy in China is a direct result of 
the Renewable Energy Law adopted in 2005, 
which created both demand and supply side 
stimuli. The policy basket included a feed-in 
tariff (from 2009), mandatory purchasing by 
utilities (from 2008), local content require-
ments (in effect 2005-2009) and support for research and development (R&D). As a response, 
Chinese turbine manufacturers have accumulated capabilities at rapid speed. They benefited sub-
stantially from global technology linkages – licensing arrangements, design partnerships, joint-
ventures and acquisition of technology owners – in their effort to serve the growing local market. 
High-speed development in the Chinese wind energy sector has not been without problems. In 
fact, the challenges are now mounting. To create rapid growth, the policy model has so far given 
emphasis to the deployment of wind power capacity rather than to the actual production of en-
ergy. This led to installation of turbines that did not meet essential quality criteria and therefore 
some turbines had to be disconnected from the grid.  Quality control and reliability problems 
have arisen due to the weaknesses of the standards and certification regime. This is exacerbated 
by the shortfall of human resources and capabilities for operation and maintenance (O&M). The 
efficiency of power generation is also relatively low because wind farm construction in China has 
been growing faster than the absorptive capacity of the electricity grid. Some reports say that up 
to thirty per cent of the electricity generated by wind farms is lost when grid operators hold back 
access to their transmission systems. Many turbines do not yet meet the low-voltage ride through 
(LVRT) standard that makes it easier to integrate wind-generated electricity into the grid networks. 
These problems are being addressed as growth rates are adjusted to more manageable levels 
and the balance in emphasis shifts from quantity towards quality. Despite a recent slow-down in 
growth, China is on course to meet the ambition of 100 GW capacity by 2015. The Chinese market 
is still growing much faster than European and American wind power markets. This is forcing all 
the major international manufacturers such as Danish Vestas, Spanish Gamesa and American GE 
to push harder on the Chinese door. The increasing quality emphasis is expected to work in their 
favour, but so far they have found it difficult to compete with domestic manufacturers. Turbines 
produced by Chinese firms are cheaper than those produced by the traditional leaders from Eu-
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The AES Laurel Mountain Project comprises of 61 GE wind tur-
bines that span 13 miles along the ridges of Laurel Mountain, 
West Virginia, USA. The unique aspect of the 98 MW capacity 
wind farm is the 32 MW integrated battery-based energy stor-
age by A123 Systems. According to AES, the storage system is 
currently the largest of its kind in the world and can provide 260 
GWh of energy per year. 
On its own, wind power can vary greatly in production due to the 
intermittency of the source and as a result, often unreliable. The 
Laurel Mountain Project is an example of how partnering storage 
systems with wind generation can provide utilities with a stable 
energy source. When the wind is blowing and grid operators do 
not need the generated electricity, it is directed to an array of 
lithium-ion batteries stored inside rows of shipping containers on 
site for use later. When there is a lack of wind, operators can tap 
into the reserve capacity to smooth out delivery. 
The storage capacity, in addition to more efficiently matching 
supply to demand, greatly reduces the amount of wind power 
curtailed, a practice whereby turbines have to be shut down be-
cause the power they generated is not needed at that exact mo-
ment, as well as reducing the need for backup generators that are 
usually provided by coal and gas power stations when the wind 
is not blowing.
Projects
The Lake Turkana Wind Power Project (LTWP) aims to provide 
300 MW of reliable and low cost wind power to the Kenya na-
tional grid, equivalent to 20% of the current installed electricity 
generating capacity of the country. It is set to become the largest 
single wind farm in sub-Saharan Africa. The wind farm site, with 
an area of over 40,000 acre, is located in Lyoangalani District in 
Marsabit West County in north-eastern Kenya, one of the poorest 
in the country. 
Marsabit West County has exceptional wind resources, making it 
the optimal location for the Project. The site is located in an area 
near Lake Turkana and Mount Kulal, which possesses a unique 
geographical phenomenon known as the Turkana Corridor low 
level jet stream. Wind streams passing through the valley be-
tween two mountains (Mount Kulal and Mount Nyiru) are essen-
tially funnelled, causing the streams to accelerate. Wind speeds 
at the site are consistent at an average of 11 meters per second 
from the same direction all year round, much higher and more 
consistent than the average European wind speeds of 7.5 meters 
per second.
The single largest private investment in Kenya’s history at $880 
million, the Project will comprise of 365 wind turbines, with a 
generating capacity of 850 kW each, an overhead electric grid 
collection system and a high voltage substation, and is anticipat-
ed to produce on average 1,440 GWh of electricity per year. The 
wind farm is scheduled to be fully operational, with 300 MW, by 
2014. The clean energy generated by the wind farm will contrib-
ute up to 25% of the existing national installed power. Currently 
only 14% of the population in Kenya receives grid electricity, of 
which 50% is generated from unreliable and inconsistent hydro-
power. The Turkana Project will be an important step towards 
providing basic energy needs to the wider population and sup-
porting social and economic growth in an area. 
 Lake Turkana Wind Power Project (Kenya)
 Laurel Mountain Wind Farm (USA)
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The Challenge of Absorbing Wind Power?
Electricity generation is the ultimate in “just-in-time” production 
– power must be put into the grid at the precise moment that 
it is consumed, or the system risks an uncontrollable collapse. 
The industry has learned how to minimise the risk that this will 
happen, requiring generators to follow the instructions of the 
system operator, and ensuring that significant amounts of spare 
capacity are held in reserve, able to provide power quickly in 
response to problems. Hydro plants are particularly flexible, 
while nuclear power stations cost so much to build that it makes 
little sense to keep any of their capacity out of production.  Coal 
and (especially) gas plants can change their output levels when 
needed, but if the swings are too large and too frequent, plant 
ageing is accelerated and mechanical failures become more 
likely. 
The European Union’s target to produce 20% of its energy 
from renewable sources in 2020 implies a large increase in the 
amount of wind power, comparable to the UK’s annual electricity 
generation.  The output from a wind generator is, unsurprisingly, 
very sensitive to the strength of the wind – if the wind speed 
doubles from 5 to 10 metres per second, a 3 MW Vestas V112 
turbine will produce ten times as much power.  Forecasts made 
more than a few days in advance are of little practical use, and 
there can be big differences between the outturn and a forecast 
made even a few hours ahead.  The more wind power is expected, 
the more spare capacity must be scheduled to run in case the 
wind is weaker than predicted. This adds to the cost of using 
wind power (though it is generally a cost paid by consumers 
as a whole, and not by the wind generator) and the fuel used 
by part-loaded reserve plants reduces the savings in emissions. 
Neither effect should be exaggerated – both are normally small 
in relation to the direct cost and emissions savings (UK Energy 
Research Centre (2006) The Costs and Impacts of Intermittency) 
– but we should still seek to minimise them. 
A second problem is not that the wind may change, but that it 
may not blow at all, at a time of high demand for electricity. The 
UK’s coldest winter weather, for example, can be associated with 
a stable area of low pressure air, and very little wind. This means 
that we cannot count on wind stations to provide much in the way 
of reliable capacity towards meeting the peak level of demand, 
and we need to ensure that almost as much other capacity is built 
as if we had no wind power. Stations that are only needed for 
rare occasions when electricity demand is high and wind output 
is low may find it hard to recover their costs from a market, but 
their absence would be sorely missed at those times.  
Once again, however, the cost of keeping old stations on the 
system, or building relatively cheap combustion gas turbines, 
should not be exaggerated.  Nor should it be increased by anti-
pollution rules, unquestionably appropriate for new plants with 
high load factors, which make it uneconomic to keep an old 
station open, even though the amount of pollution emitted in a few 
annual hours of operation would be small.  The cost of providing 
reserve plant can be decreased if the market arrangements reduce 
the risks they face and hence their cost of capital.  This implies 
paying them for the many times when they are required to be 
available and not just for the relatively few times that they 
actually generate. Capacity markets, as used in parts of the US 
and proposed for Great Britain, can produce this result. 
If an electricity network covers a wide area, it is more likely that 
wind variations will cancel each other out, and a greater variety of 
power sources will be available.  In 2010, Western Denmark dealt 
with two-thirds of the short-term fluctuations in its wind output 
by trading with its neighbours. In contrast, Spain has weaker 
interconnections to other countries and could only absorb one-
sixth of recent fluctuations in its own wind power through trade. 
Developing a strong, Europe-wide grid will be an important 
route to cutting the cost of wind intermittency in future, and in 
allowing solar power from the Sahara to be imported.  Some of 
the technology for this still has to be developed.
Energy storage is also important – Denmark does not export its 
wind energy for good, but effectively stores it in reservoirs to the 
north, since the imports allow Norway and Sweden to reduce their 
own hydro output when it is windy in Denmark. That country re-
imports its power at times of low wind output.  This pattern of 
operations and trade is profitable for Denmark’s neighbours, and 
a relatively low-cost way of dealing with the intermittency of 
wind power (Green and Vasilakos, Energy Journal, 2012).  New 
storage technologies can be developed to allow other countries to 
reduce the cost of intermittency in this way.  We can cope with 
the intermittent nature of wind power, but research is needed to 
minimise the cost of doing so.
Richard Green, Alan and Sabine Howard Professor of 
Sustainable Energy Business, Imperial College London. 
The views and opinions expressed in this article are those of the author 
and do not necessarily reflect the views or policies of World Energy  
Forum.  
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Dr . Larry Viterna
Dr. Larry Viterna is the President of Nautica Windpower, 
and is a former NASA engineer from the U.S. Department 
of Energy and Department of Interrior-funded program that 
developed the world’s first multi-megawatt wind turbines. 
Dr. Viterna joined the Glenn Research Center at NASA in 
1977, when its goal was to develop technology that can har-
ness wind energy to transfer to private industries. However, 
NASA faced a number of challenges in the program, the 
main problem being the wind turbines routinely stalled un-
der high-wind conditions, thereby limiting the ability of the 
turbine to produce electricity. The stalling behavior could 
not be predicted, leading to costly and inefficient designs 
which led to many turbine failures. 
Therefore when a group of engineers from Denmark approached NASA Glenn 
with an issue with fixed-pitch wind turbines, Viterna and colleague Bob Corrigan 
began to develop a new model in order to tackle the problem. “Nobody could pre-
dict the relationship between wind speed and power. That’s effectively a major 
design flaw,” says Viterna. 
Viterna and Corrigan ran tests on the turbine and used 
the data from the tests to reverse engineer an analytical 
model to predict power in high winds, taking into ac-
count three-dimensional effects. The resulting model 
predicted stall behavior with much greater accuracy 
than previous methods and improved wind turbine 
performance. 
The new model was not well received by peers in the wind industry when it was 
first presented. “It was quite contraversial because it contradicted existing theo-
ries,” according to Viterna. However, over 25 years later, Viterna’s critisized model 
has now become the established method of modeling the performance of wind 
turbine airfoils in stall conditions. 
Dr. Viterna received NASA’s Blue Marble Award for aerodynamic models and is 
model is part of the international design tools for wind turbines. Dubbed “The Vit-
erna Method,” the model is now routinely used in academic research as well as in 
the wind industry, by manufacturers in the design and certification of modern wind 
turbines. The model allows manufacturers to predict and characterize the perfor-
mance of airfoils for new turbines. 
Initially designed for horizontal wind turbines, Viterna’s model now has a wide 
range of applications, including vertical wind turbines, wind tunnels, as well as 
underwater turbines that use tidal energy to produce power. As techniques such as 
Viterna’s model are increasingly utilised by the wind industry, the costs of wind 
turbines will be driven down, and the efficiencies of the machines will be increased.
“It was quite 
contraversial 
because it 
contradicted 
existing theories.”
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“Wind continues to be the dominant sector in terms of 
investments in clean energy” 
—Angus McCrone, Chief Editor, Bloomberg New Energy Finance
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El Alumbre is the first community-level 
wind power project in Peru. The com-
munity was using candles and kerosene 
lamps to provide lighting before the proj-
ect began. NGOs Soluciones Prácticas and 
Engineers Without Borders equipped 35 
homes with 100 W turbines, with support-
ing equipment installed in each home. 
Two 500 W turbines were also installed, 
one for a school with four computers and 
a DVD player used by 80 students from El 
Alumbre and neighbouring communities, 
and one for a health center, providing elec-
tricity for lights, a vaccine refrigerator and 
medical equipment. 
The Alumbre micro-enterprise became 
operational in 2009, has been operating 
successfully since. Run by an operator-
administrator from the community, it was 
formed to operate and maintain all the 
systems. It is legally registered as a sole 
proprietorship and has a register of all its 
users, and each family pays for the wind 
generated electricity according to a tariff 
structure (currently three USD/month). 
The introduction of the concepts of cus-
tomer service helps promote sustainability 
of the enterprise. 
As a result of the project, 100% of the vil-
lagers use the system for lighting (study-
ing), and 57% use it for weaving or knit-
ting in the evening for their businesses. 
43% have radios, and 93% are using it to 
charge cell phones. Moreover, 70% of the 
families are expressing a reduction in ex-
penditures in other energy sources such as 
kerosene and candles. 
The El Alumbre wind project has proved 
to be a success, bringing clean and reliable 
energy to rural communities and enabling 
the locals to improve their quality of life 
while remaining in control of their energy 
sources. The project is an excellent model 
that can be adapted to other rural commu-
nities.
 El Alumbre, Peru 
Spot ights
Collaboration between Urban Green Ener-
gy and GE has led to the Sanya Skypump 
is an Electric Vehicle (EV) Charging Sta-
tion that brings together GE’s WattSta-
tionTM technology and UGE’s Sanya 
hybrid wind/solar streetlamp. The Sky-
pump enables EV owners to charge their 
vehicles using a renewable energy source, 
a welcome alternative to the often coal-
heavy electricity from the grid. A UGE-4K 
wind turbine and a solar panel connects to 
an EV panel (charging station).When not 
charging, the electricity generated is sent 
back to the grid.
Skypump provides a simple solution that 
can be installed alongside roads and in 
parking lots, even in places already fitted 
with street lights. It is among a number of 
initiatives to develop the inadequate exist-
ing charging infrastructure, and will help 
encourage consumers to transition to EVs. 
While Skypump was designed with com-
mercial users in mind, residential users 
can use a combination of the UGE wind 
turbine and GE’s wall mounted WattSta-
tion to ensure their EV is powered by 
green electricity. 
Charging stations for electric and plug-in 
hybrid vehicles have increased over the 
past few years, with almost 10,000 in-
stalled in the U.S. However, the electric-
ity is drawn straight from the grid, and, in 
countries like the U.S., much of the elec-
tricity is generated from coal. Charging 
a vehicle from Skypump will ensure that 
the electricity source is renewable, so that 
the vehicle is truly “zero-emissions.” Sky-
pump is expected to be rolled out in select 
cities including New York and Barcelona 
later this year.
Skypump
11          WORLD ENERGY MONITOR / JUNE 2012 www.wef21.org
Focus
Sahara Wind: A Market-Based,        
Regionally Integrated Project
When launched a decade ago, the Sa-
hara Wind Project proposed a transfor-
mative model in wind energy devel-
opment. Connecting a wind capacity 
as large as 5 GW to a High Voltage 
Direct Current (HVDC) line to supply 
North African and European electric-
ity markets on pure economic grounds 
sidestepped a variety of technical 
challenges that the wind industry was 
facing. With a phased implementation 
and a threshold capacity of 500 MW 
submitted to international funding 
institutions in 2005, the Sahara Wind 
Project provided a market based, lo-
cally integrated economic develop-
ment rationale justifying the transfer 
of wind technologies into developing 
countries. 
As the trade wind blown Atlantic 
coastline of North Africa spreads for 
over 2000 Kilometers, considerable 
amounts of wind electricity generated 
at competitive costs could be trans-
ferred to Euro-Mediterranean mar-
kets. In this area, a yearly production 
of more than 4500 Full Load Hours 
can be derived at some sites, where 
wind measurements are carried out. 
While this future source of energy is 
indisputably of great importance to 
the economies of Africa and Europe, 
the Sahara Wind Project has focused 
its efforts on a regional end-user driv-
en capacity building program. 
With funding obtained from the North 
Atlantic Treaty Organization through 
its Mediterranean Dialogue partner-
ship mechanisms, a long-term re-
gional collaborative applied research 
framework has been established be-
tween the educational institutions of 
North Africa. In responding to Moroc-
co and Mauritania’s priorities, energy 
intensive synergetic processes are cur-
rently being developed in partnership 
with local industries, public utilities 
and universities to enhance the access 
to electricity, drinking water, clean 
mobility, and telecommunications. By 
engaging simultaneous demonstra-
tive and capacity-building objectives 
within industry-academic settings, 
stand-alone fully integrated processes 
are reinforced. 
UPCOMING EVENTS
June 26th 
Renewable Energy Risk Management 2012 
Congress and Exhibition 
(London, United Kingdom)
June 28th 
Canadian Water Summit 
(Calgary, Canada)
July 1st 
The 7th Conference on Sustainable 
Development of Energy, Water and 
Environment Systems (SDEWES) 2012
(Ohrid, Macedonia)
July 8th 
Global Conference on Global Warming 
(Istanbul, Turkey)
July 11th 
Retrofitting for Energy Efficiency 
(Perth, Australia)
July 19th 
Next Generation Batteries 2012 
(Boston, United States of America)
July 24th 
ENVIRO 2012 
(Adelaide, Australia)
July 30th 
Fuel Efficient Engine Summit 
(Detroit, United States of America)
August 6th 
Pacific Rim Energy & Sustainability Congress 
2012 
(Hiroshima, Japan)
August 18th 
Ecorevolution 2012 
(Colombo, Sri Lanka)
August 21st 
Upstream & Downstream Oil and Gas 
Exhibition & Conference 
(Abuja, Nigeria)
August 30th 
2012 Western Energy Policy Research 
Conference 
(Boise, United States of America)
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Sahara Wind . . .
Continued from page 11
The Sahara Wind Project provides a comprehensive approach al-
ready in its initial phases of implementation that will guide the 
shift to low-cost wind energy on a massive scale in the North 
African and Euro-Mediterranean region. Reaching out to aca-
demia by equipping universities in Morocco and Mauritania 
through applied research projects with industries will enable new 
generations of scientists and engineers in countries with a shared 
resource to work towards developing integrated solutions aimed 
at serving the region’s basic needs. Once training and expertise 
is available, renewable energy access can be addressed through a 
much broader synergetic context. 
Besides enhancing local 
ownership of resources, 
this approach is comple-
mentary to renewable 
energy developments oc-
curring in Europe. This en-
ables a leveraging of both 
social and technological 
benefits that can be de-
rived from green energies. 
Regional collaboration on 
technologies through integrated project development frameworks 
will facilitate the establishment of job-generating manufacturing 
industries. Building capacities and adapting technologies to local 
conditions is critical to a sustainable deployment of green tech-
nologies in developing countries. Within such context, applied 
research and development is a key aspect to consider, particularly 
when ownership of a technology or process is sought. 
A more comprehensive approach on the access and potential 
applications of the Saharan trade winds will enable social, eco-
nomic, and political challenges that the region is currently faced 
with to be more effectively addressed. Capacity building, local 
project integration and an effect of scale are critical elements, if 
not prerequisites to consider in the context of large wind energy 
deployments. Local value-added mineral resource processing uti-
lizing the region’s wind energy potential can for instance provide 
enhanced sustainability criteria’s as part of larger regional energy 
supply networks. For a nominal capacity exceeding 5GW, the 
Sahara Wind Project relies upon existing HVDC technologies to 
limit transfer losses at full load, to less than 5% to a point of entry 
into these markets. With a threshold capacity of 400-500 MW and 
a phased deployment of its interconnected 33/90/225 kV wind 
farm network, the technical terms of references of the Sahara 
Wind Project - for assessing the optimal transfer capacities on the 
basis of a 5 GW HVDC line - have already been established with 
ONE, the Moroccan public electric utility operating the local grid 
infrastructures. 
Associating a network of universities in partnership with indus-
tries to develop integrated 
applications based on the uti-
lization of wind energy will 
enable a clean, sustainable, 
renewable energy industry 
to be established. It is indeed 
only through combined ef-
forts aimed at supplying the 
region’s industries with re-
newables that wind energy 
surpluses generated from the 
Saharan trade winds can be 
most effectively transferred 
to the Euro-Mediterranean 
markets. Complementary to 
Morocco’s integrated wind 
energy plan launched in 2010, 
the phased implementation of 
the Sahara Wind Project is of 
strategic importance to the region. Initiated from 1993 and pre-
sented at the European Parliament in 2002 as a market based, lo-
cally integrated economic development model, the Sahara Wind 
Project has already inspired several industrial and political initia-
tives eager to capitalize on such concept.
Khalid Benhamou, Managing Director, Sahara Wind Inc.
The views and opinions expressed in this article are those of the author 
and do not necessarily reflect the views or policies of World Energy Fo-
rum. 
“While this future source 
of energy is indisputably 
of great importance to 
the economies of Africa 
and Europe, the Sahara 
Wind Project has focused 
its efforts on a regional 
end-user driven capacity 
building program” 
“Wind energy has become more price-competitive and is meeting grid parity in several 
markets. Onshore wind is less expensive than natural gas in Brazil or imported coal in 
India, and is highly competitive with the main fuel sources in Europe.” 
—Tulsi Tanti, Suzlon
Focus
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Vestas passes 50 GW milestone
Vestas has announced that the company 
has installed a total of 50 GW of wind 
energy globally in the first quarter of 2012, 
amounting to over 46,000 turbines, nearly 
a fifth of the world’s total. The turbines 
generate enough energy to power 19 million 
homes in Europe, abating 55 million tonnes 
of CO2 emissions per year.  The Danish 
company welcomed reaching the 50 GW 
mark during a tough period of its history, 
having just announced “disappointing first-
quarter revenue and earnings” due to “low 
level of deliveries and high turbine costs.”
DOE: 1,200 fuel cells deployed
The U.S. Department of Energy has 
announced that over 1,200 fuel cells have 
been deployed over the past three years 
as part of the American Recovery and 
Reinvestment Act, enacted in 2009 to 
preserve and create new jobs and bolster 
the country’s economic and energy 
infrastructure. Accounting for $18.6 
million of the Recovery Act’s funding, 
500 fuel cells were deployed for material 
handling vehicles and 700 were deployed 
as backup systems for companies, who 
have praised the technology for the ability 
to provide uninterrupted power during 
blackouts and other disasters. 
Athena’s first oil marks important 
milestone 
Athena oil field has begun producing oil 
in the Moray Firth area of the North Sea, 
reaching a significant milestone for Ithaca, 
who owns a 22% stake in Athena. This is 
also significant for Trapoil, who signed a 
$34.5 million deal for a 15% stake in the 
project, and Lochard Energy, who has a 
10% stake, as it is believed that Athena 
will produce around 22,000 barrels of oil 
a day. This is good news for Trapoil who 
have plans to become the North Sea’s most 
active oil company, drilling seven to eight 
wells a year, targeting a daily production 
of 10,000 barrels of oil. If expectations of 
Athena are met, the oil field will contribute 
2,700 barrels a day toward that goal.
PG&E installs 9 millionth SmartMeter 
™
Pacific Gas and Electric Company (PG&E) 
has achieved a customer milestone, 
having upgraded over 9 million meters 
to SmartMeter™, providing over 93% 
of its Northern and Central Californian 
customers with access to the cost-saving 
benefits of the technology. These meters 
provide tools such as energy analysis, usage 
notifications and voluntary rate programs 
that help cut costs and reduce energy use 
by 20%. PG&E also uses these meters to 
detect and restore outages faster by pinging 
the SmartMeter. 
Co-locating wind & solar improves total 
capacity factor
A joint study by the National Renewable 
Energy Laboratory and Ohio State 
University has shown that co-locating 
wind and concentrated solar power 
(CSP) “improves the capacity factor of 
the combined plant and the associated 
transmission investment.” This is due to 
two synergies between wind and CSP: first, 
wind and solar resource availability tends 
to be slightly negatively correlated. Second, 
low cost and highly efficient thermal 
energy storage (TES) can be incorporated 
into CSP, allowing solar generation to be 
shifted and used to fill excess capacity not 
being utilised by wind generation. Adding 
TES in a transmission constrained system 
helps reduce curtailment during periods of 
extended high wind and solar output. 
Scientists generate electricity from 
viruses
Scientists at the Berkeley Laboratory have 
developed a method to generate electricity 
using harmless viruses that convert it from 
mechanical energy. Dr. Seung-Wuk Lee 
and his colleagues created a generator that 
produces current sufficient to operate a 
small liquid-crystal display that works by 
tapping a finger on a small electrode coated 
with specially engineered viruses, which 
convert the force of the tap to electric charge. 
This is the first electricity to successfully 
harness the piezoelectric properties of a 
material, reaching an important milestone 
that could lead to tiny devices that harvest 
energy from everyday vibrations such 
as climbing stairs and shutting doors. 
Additionally, the viruses self-assemble into 
an orderly film, a much-desired property in 
the field of nanotechnology. 
Spanish scientists develop new wind 
prospecting system 
A team at the University of Barcelona 
led by Dr. Bernat Codina has developed 
an innovative wind prospecting system 
designed for use in marine environments. 
The design prototype encompasses a 
hot air balloon that has a module with 
meteorological sensors and positioning 
systems that detect wind strength and 
direction, regardless of the positioning of 
the balloon. According to the team, the 
system minimizes environmental impacts 
on the seabed, as it does not require 
construction. They now face the challenge 
of making the balloon durable enough 
to last up to a year in extreme weather 
conditions. 
Scotland hydrogen vehicle trial a success
The world’s first car club trial of hydrogen 
fuel-cell vehicles has been hailed a success. 
Over 40 people used the two fuel cell SUVs 
loaned to Aberdeen by Hydundai, with 
ITM Power providing a mobile hydrogen 
fueling station. Aberdeen City Council has 
been supporting the Strategic European 
Hydrogen Transport Projects to introduce a 
dozen hydrogen buses to the area to make 
it the largest such fleet in a European city. 
The Council has secured $14 million of 
EU funding, and is committed to invest 
and secure a further $17 million with the 
expectation that this will stimulate further 
hydrogen technology projects. 
Alternative energy now closer to grid 
parity
A new report by Global Data claims that 
the cost of generating alternative energy, 
such as solar power, is increasingly closer 
to the cost of generating energy from 
conventional non-renewable sources. 
Focussing on cases in China and the U.S., 
the report says that photovoltaic (PV) 
technology is expected to reach grid parity 
in the U.S. for some projects in 2014, and 
most regions will reach this milestone by 
2017. The situation with China is similar, 
with grid parity for solar expected to be 
reached by 2015-2016. Solar PV currently 
accounts for approximately 14% of the 
global renewable energy capacity and is the 
fastest growing source in the world.
Latest Developments in the Field of Energy
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Energy News from Around the Globe
    ■ Soltecture and Sovello of Germany 
have joined the growing list of solar man-
ufacturers, Q-cells, Solar Trust, Solon, So-
lar Millennium, Solyndra, Stirling Energy, 
Evergreen Solar, SpectraWatt and Energy 
Converstion Devices, who have filed for 
bankruptcy.
    ■ After over 18 months of intense lob-
bying, the powerful European gas indus-
try has persuaded the EU to acknowledge 
natural gas as a green alternative to coal 
and nuclear.
    ■ A report from KPMG claims that 
shale gas development is inevitable in 
Bulgaria and Central and Eastern Eu-
rope, as the region struggles to increase 
its energy resources. 
    ■ After signing a deal with Russia late 
last year to construct two reactors and 
recently passing the nuclear energy bill, 
Bangladesh seems set to embark on the 
path of nuclear energy.
    ■ Facing intense opposition from China, 
the U.S. and India, the UN draft proposals 
to tackle the carbon impact of aviation 
look set to be delayed until March 2013. 
    ■ Japan has approved a feed-in-tariff 
that will provide incentive pricing for re-
newable energy suppliers and is expected 
to increase in clean energy investments .
    ■ China National Petroleum Compa-
ny and Abu Dhabi National Oil Compa-
ny are staring talks to forge a partnership 
over exploration of seven onshore and off-
shore exploration blocks. 
    ■ The completion of the parallel trans-
port network has linked Turkey to the 
European energy system. This will open 
access to European energy markets and 
will help to improve the quality and reli-
ability of energy within the country.
    ■ Iran and Armenia have agreed to 
construct a 130 MW hydroelectric pow-
er generation plant across the Aras Riv-
er, which runs between the two countries.
    ■ In order to reduce its dependence on 
Russian gas imports and to diversify do-
mestic energy sources, the Ukrainian 
government is giving high priority to 
natural gas exploration.
    ■ India-based wind turbine manufac-
turer Suzlon signed an expression of in-
terest to develop 2,500 megawatt (MW) 
of new wind power capacity in the next 
five years.
    ■ UK and Norway have multiple joint 
renewable projects underway, which 
would allow for renewable energy ex-
change between the two countries.
    ■ United States House of Representa-
tives hopes to revive the Yucca Moun-
tain nuclear waste storage, which was 
terminated in 2010 by the Obama Admin-
istration, through amendment.  The nucle-
ar industry has welcomed the move.
    ■ The World Bank is to fund $840 mil-
lion for Pakistan’s 1,410 MW Tarbela 4th 
Extension Project. It has also agreed to ex-
tend financial assistance to the 4,320MW 
Dasu Hydropower Project.
    ■ Leaked Documents suggest that the 
United Kingdom Government worked 
toward blocking efforts from the EU to 
adopt new renewable energy targets.
    ■ State Oil Company of Azerbaijan 
Republic, SOCAR, plans to have invest-
ed $17 billion in Turkey by 2018, with $9 
going towards construction of a site con-
taining a refinery.
    ■ Statoil lost a legal fight in a Nigerian 
court -- which supported a claim from 
a former consultant that it shares profits 
from the 250,000 b/d deepwater Agbami 
oil field.
    ■ Three international energy companies 
- U.S. Exxon Mobil, France’s Total, and 
Canada’s Melrose - have submitted bids 
for exploration and exploitation of natural 
gas in Bulgaria’s Black Sea waters, the 
government said Thursday.
    ■ As Venezuela’s October election 
nears, President Hugo Chavez and chal-
lenger Henrique Capriles Rodonski have 
begun outlining different visions for the 
future of the countries oil sector. 
    ■ Statoil has found recoverable oil off 
the coast of Newfoundland and Labrador 
in Canada. They announced that there 
is 100 million to 200 million barrels of 
recoverable oil in the Flemish Pass Basin 
area, and they plan to drill two new wells 
this year and next.
    ■ With a 44% hike in outlay for atomic 
energy in its 2012–2013 budget; Pakistan 
focuses on nuclear energy to deal with its 
perennial energy crisis. 
    ■ Nigeria President Goodluck Jona-
than signs MOU with Brazilian firm 
Electrobas on the development of power 
projects. The agreement is anticipated to 
jumpstart work on much need projects to 
improve the country’s power supply.
    ■ IIASA launches the ‘Global Energy 
Assessment’ report at Rio+20. Its findings 
urge for yearly increases of $500 million 
on sustainable energy initiatives.
    ■ Norway has an interest in increasing 
investment in Nepal by developing hydro-
power projects in the country, according 
to Prime Minister Baburam Bhattarai.
    ■ Bulgaria’s Energy Minister, Delyan 
Dobrev, has announced that Bulgaria and 
Romania is to begin construction of a gas 
interconnector in August, 2012. 
    ■ Scotland aims to use wave power 
to make it a renewable energy leader, 
with the Scottish industry and government 
forces undertaking ongoing initiatives in 
the field of wave power technologies, in-
cluding offshore wind and tidal devices. 
    ■ Russia remains open to foreign in-
vestment in the energy sector, President 
Vladimir Putin said at a meeting with the 
heads of major energy companies in St. 
Petersburg. 
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tion activity has been directly promoted by research and develop-
ment subsidies and tax credits (called technology-push policies). 
But it has also been indirectly encouraged by feed-in-tariffs and 
other policies that have increased the demand for wind turbines 
(these policies are thus referred to as demand-pull policies). As 
a result of learning-by-doing and innovation, the cost of onshore 
wind power production is expected to reach grid parity in the next 
few years.
Wind power policies have also accelerated the international dif-
fusion of technology, in particular towards China and India. With 
over 2,200 patents, the Chinese patent office has been the largest 
recipient for wind power related patents in 2009, before the U.S., 
the European patent office, Korea, and Japan. About 20 percent 
of these patents have been filed in China by foreign inventors, 
mostly from the U.S., Japan and Denmark. 
This has created a highly competitive industry in emerging econo-
mies. In 2011, following the Danish wind turbine maker Vestas, 
four Chinese manufacturers could be found in the top 10 manu-
facturers (including Sinovel and Goldwing, which respectively 
rank 2nd and 3rd, each with a market share of about 9 % world-
wide) and one Indian manufacturer (Suzlon).
At first glance, this is remindful of the photovoltaic industry in 
which Chinese panel and cell producers are also major players. 
But in fact, the situation is totally different: Unlike Chinese PV 
manufacturers who almost exclusively export to industrialized 
countries, Chinese wind turbine manufacturers mostly produce 
for the domestic market. Suzlon, the only significant producer 
from a developing country on the U.S. market in 2010, claimed 
only a modest market share of 6%. The wind power industry has 
thus followed a very different development path with limited in-
ternational trade and domestic firms producing turbines to meet 
domestic needs. In this respect, the role of the CDM again has to 
be underlined. Technologies used in wind power CDM projects 
were initially provided by companies located in OECD countries 
but more recent projects use locally produced turbines.
What makes the wind industry so different from the PV industry? 
Two major reasons come to mind. The first is technological. As 
compared to solar modules or cells, wind equipment - such as 
blades and towers - are costly to transport long distances. The 
second reason is political: China, and to a lesser extent India, have 
made more efforts to promote domestic installations of turbines, 
most probably because wind is a much cheaper source of renew-
able energy than PV. 
The first generation of wind power policies has thus given rise to 
efficient technologies and to a competitive manufacturing indus-
try. We see however two major challenges for the future. The first 
is offshore wind, which has higher prices than onshore wind. Al-
though offshore wind is a more recent technology, it is not certain 
that learning-by-doing an innovation can drive the costs down 
quickly, because of consistently higher installation and mainte-
nance costs. The second challenge is public acceptability. As wind 
power develops, local population may be increasingly reluctant to 
new wind farm installation.
Antoine Dechezleprêtre, Grantham Research Institute on 
Climate Change and the Environment, London School of 
Economics 
Matthieu Glachant, CERNA, Mines ParisTech  
The views and opinions expressed in this article are those of the author 
and do not necessarily reflect the views or policies of World Energy Fo-
rum. 
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Wind Energy Development in China
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rope and America. The multinational firms are increasing their 
sales the in the Chinese market – but not as fast as their domestic 
rivals. The new Chinese giants of Sinovel, Goldwind and Dong-
fang have been able to develop strong value propositions to gain 
markets shares. 
So far their focus has been the local market whereas exports have 
been modest. However, this is set to change. Sinovel has declared 
the goal of becoming the largest turbine maker in the world by 
2015 – with half of its sales in foreign markets. The major Chi-
nese turbine manufacturers are likely to follow suit. Project co-
financing may become an important element of China’s mode of 
entry in foreign markets. While the rest of the world is struggling 
to raise finance for wind power, Chinese firms are backed by state 
owned banks with deep pockets. This opens up the possibility of 
an export model that has not been directly utilised by incumbent 
leaders – the twinning of wind farm project finance and turbine 
exports. This will help set up new markets in rapidly growing 
economies such as Brazil and South Africa. Over time, it will also 
create competition in established markets. By growing the do-
mestic and international wind market and by driving down prices, 
China will help wind power to become a real alternative to coal-
fired electricity generation.
Rasmus Lema, Department of Business and Management, 
Aalborg University, Denmark   
Yuan Zhou, School of Public Policy and Management, Tsinghua 
University, Beijing, China
The views and opinions expressed in this article are those of the author 
and do not necessarily reflect the views or policies of WEF.
